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Description 



[0001 ] This invention relates to a bracket that is used 
in orthodontic therapy and has an archwire slot liner for 
enhancing sliding movement of the bracket along an s 
archwire coupled to the bracket 
[0002] In orthodontic treatment, tiny devices known as 
brackets are secured to the patient's teeth. An archwire 
is received in a slot of each bracket, and is held in place 
in the slots by ligating wires or by small elastic O-rings 10 
that extend around each bracket and the archwire. The 
teeth connected to the brackets are urged toward ortho- 
dontically correct positions by bends or twists placed in 
the archwire, or by elastomeric modules interconnecting 
certain brackets. The archwire serves as a track to is 
guide sliding movement of the brackets so that the 
associated teeth are shifted toward desired positions. 
[0003] In the past, orthodontic brackets were often 
made of stainless steel, and archwires were made of 
stainless steel or alloys containing stainless steel, nickel 20 
and titanium. In general, frictional resistance to sliding 
movement of the metal brackets, while not insignificant, 
is a factor that is not considered unsatisfactory by most 
orthodontists. However, metal brackets are not aes- 
thetic and are sometimes referred to as a "tin grin" that 25 
may be an embarrassment to the patient. 
[0004] Orthodontic brackets made of non-opaque 
plastic materials such as polycarbonate have been 
introduced by various manufacturers over the years. 
Unfortunately, some plastic brackets exhibit undue 30 
deformation of the archwire slots because of creep of 
the material as orthodontic forces are applied by the 
wire to the brackets. Undue deformation of the archwire 
slots may prevent precise control of movement of the 
associated teeth, and in some instances may cause the 35 
brackets to fracture. Replacement of brackets during 
orthodontic treatment is time consuming and is often 
considered a nuisance by the orthodontist as well as by 
the patient. 

[0005] It has been proposed in the past to provide 40 
metallic archwire slot liners for plastic brackets, in part 
as an attempt to avoid deformation of the plastic mate- 
rial. Examples of archwire slot liners are described in 
U.S. Patent Nos. 3,964,165, 4,299,569 and 4,302,532. 
Metallic archwire slot liners for plastic brackets provide as 
sliding mechanics that resemble the sliding mechanics 
as would be observed when an all-metal bracket is 
used. 

[0006] Orthodontic brackets have also been made of 
translucent ceramic material such as polycrystalline so 
aluminum oxide as is described in U.S. Patent No. 
4,954,080, assigned to the assignee of the present 
invention. Ceramic is a relatively hard material in com- 
parison to plastic and does not exhibit creep deforma- 
tion in areas adjacent the archwire slot when subjected ss 
to forces of the archwire. However, application of an 
undue force by the archwire may fracture the bracket, 
possibly because of localized areas of relatively high 



stress concentrations. 

[0007] It has also been observed that the sliding 
mechanics of a metallic archwire in the slot of a ceramic 
bracket are not as satisfactory as the sliding mechanics 
of a metallic wire in the slot of a metal bracket. In one 
experiment, scanning electron microscope photographs 
of a stainless steel archwire showed that the archwire 
had deep scratches after movement along the slot of a 
ceramic bracket, suggesting that the ceramic material 
galled the archwire and provided severe mechanical 
restraint to sliding movement. Unfortunately, undue 
resistance of a ceramic bracket to sliding movement 
along an archwire may lengthen treatment time and 
thus provide an additional expense to both the ortho- 
dontist and the patient. 

[0008] U.S. Patent No. 3,504,438 proposes an ortho- 
dontic bracket made of a stainless steel or chrome alloy 
and coated with a polymeric material such as poly- 
tetraf luoroethylene to provide a relatively low coefficient 
of friction for sliding movement of the bracket U.S. Pat- 
ent No. 5,203,804 (which is assigned to the assignee of 
the present invention) describes the use of a hard car- 
bon coating such as a diamond-like coating on a metal- 
lic orthodontic archwire or on a metallic or ceramic 
orthodontic bracket. 

[0009] "The present invention is characterized by the 
features of the claims. 

[001 0] The invention will be described in detail in con- 
nection with the drawings, in which: 

Fig. 1 is a perspective view of a liner for an ortho- 
dontic bracket according to one embodiment of the 
invention; 

Fig. 2 is a perspective view of a bracket having the 
liner shown in Fig. 1; 

Fig. 3 is a perspective view illustrating a bracket 
constructed in accordance with another embodi- 
ment of the invention; 

Fig. 4 is an enlarged elevational view of the liner 

alone that is shown in Fig. 3; 

Fig. 5 is a perspective view of a bracket constructed 

in accordance with another embodiment of the 

invention; 

Fig. 6 is a perspective view of a bracket in accord- 
ance with another embodiment of the invention; 
Fig. 7 is an enlarged side view of an orthodontic 
bracket of the invention that includes a bracket body 
having a channel and a liner in the channel with an 
archwire slot having certain cross-sectional dimen- 
sions; 

Fig. 8 is an enlarged side view of a bracket body 
having a channel with dimensions identical to the 
channel of the bracket body that is shown in Fig. 7, 
but with a liner received in the channel having 
somewhat different cross-sectional dimensions to 
receive an archwire of a different size; 
Fig. 9 is a fragmentary, enlarged sectional view of 
an orthodontic bracket made in accordance with 
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another embodiment of the invention, along with an 
archwire received in an archwire slot of the bracket; 
Fig. 10 is a view somewhat similar to Fig. 9 but con- 
structed in accordance with another embodiment of 
the invention; s 
Fig. 11 is a front view of a bracket having a liner that 
provides mesial and distal archwire slot relief sec- 
tions and is held in place by double sided adhesive 
tape in accordance with another embodiment of the 
invention; io 
Fig. 12 is a reduced front elevational view of the 
bracket depicted in Fig. 2 along with a graphite fix- 
ture core that is placed in an archwire slot of the 
bracket liner during a brasing operation in order to 
affix the liner to the bracket body; and is 
Fig. 13 is an enlarged side cross-sectional view of a 
bracket according to another embodiment of the 
invention, showing a bracket body received in a 
mold assembly during a metal injection molding 
process for making the liner. 20 

[0011] An orthodontic bracket 20 according to one 
embodiment of the present invention is illustrated in Fig. 
2. The bracket 20 includes a ceramic bracket body 22 
having an elongated channel 24. A liner 26 is snugly 25 
received in the channel 24 in mating fashion and is 
shown alone in Fig. 1. 

[001 2] The bracket body 22 has a base 28 with a com- 
pound contour for attaching the bracket 20 directly to a 
patient's tooth. A labial face of the body 22 includes a 30 
pair of spaced apart occlusal tiewings 30. 30 and a gin- 
gival hook 32 having mesial and distal notches. The 
channel 24 of the body 22 extends from a mesial side 
34 to an opposite, distal side 35 along a central, mesial- 
distal axis of the body 22. A pair of opposed, chamfered 
wail sections 36 are located between the labial face of 
the body 22 and the channel 24 to facilitate insertion of 
an archwire into the liner 26. 

[001 3] The liner 26 includes a central portion having a 
bottom wall 38, an occlusal wall 40 and a gingival wall 
42. The occlusal wall 40 and the gingival wall 42 are 
parallel to each other and extend in a direction perpen- 
dicular to the bottom wall 38. The walls 38, 40, 42 
present an archwire slot 43 having a U-shaped configu- 
ration in a longitudinally transverse reference plane. 
The U-shaped configuration of the archwire slot 43 
matches the cross-sectional shape of a rectangular 
archwire having similar cross-sectional dimensions, and 
thus is adapted to comptementaliy receive the archwire 
in close-fitting relation for orthodontic treatment accord- 
ing to a technique known as edgewise therapy. 
[0014] The liner 26 includes a mesial end portion 44 
and a distal end portion 46 that extend beyond the 
mesial side 34 and the distal side 35 respectively. Both 
of the end portions 44, 46 include an occlusal section 48 
extending in an occlusal direction, a gingival section 50 
extending in a gingival direction, and a lingual section 
52 extending in a lingual direction. The sections 48, 50, 



52 extend in directions parallel to (and flatly contact) the 
respective underlying sides 34. 35. In the bracket 20 
depicted in Figs. 1-2, the mesial and distal sides 34. 35 
are perpendicular to the longitudinal axis of the archwire 
slot 43; hence the folded-over sections 48, 50. 52 of the 
liner end portions 44, 46 extend in respective, common 
reference planes that are substantially perpendicular to 
the longitudinal axis of the archwire slot 43. However, it 
is also possible to construct a bracket according to the 
invention with mesial and distal sides that extend at an 
angle other than ninety degrees relative to the longitudi- 
nal axis of the archwire slot, in which case the folded- 
over end portions of the liner would also extend at sub- 
stantially the same, non-ninety degree angle. 
[0015] The liner 26 is made of a 0.002 in. (0.05 mm) 
thick sheet of no. 301 stainless steel, although a gold, 
titanium or palladium foil sheet may also be utilized. 
Optionally, the liner 26 is coated with a low friction coat- 
ing such as the diamond-like coatings that are 
described in U.S. Patent No. 5,203,804. 
[0016] The liner 26 is secured in place in the channel 
24 by friction, mechanical retention and/or adhesion. 
The liner 26 may be secured by adhesion to the bracket 
body 22 by a brazing process, a reaction bonding proc- 
ess or by the use of organic adhesives. Suitable brazing 
filler materials include molybdenum-manganese paste, 
platinum, silver or an active metal such as titanium or 
zirconium. 

[0017] Reaction bonding may be carried out using a 
liner 26 made of nickel. Suitable organic adhesives 
include acrylates, epoxies, hot melt adhesives, pressure 
sensitive adhesives and urethanes. A satisfactory adhe- 
sive is TRANSBOND" photocurable orthodontic adhe- 
sive (from 3M Unitek). Advantageously, the sections 48. 
50, 52 engage the mesial side 34 and the distal side 35. 
facilitating retention of the liner 26 in the channel 24. 
The adhesive may be omitted provided the liner 26 
engages the sides 34, 35 with sufficient force to retain 
the liner 26 in place by friction. 
[0018] The bracket body 22 is made of polycrystalline 
alumina and has sufficient light transmittance to enable 
the color of the tooth to be reflected through the body 
22, so that the body 22 takes on the color of the under- 
lying tooth. Suitable ceramic materials for the body 22 
are described in US. Patent No. 4,954.080. In use. 
most of the liner 26 is positioned behind the archwire 
and consequently does not significantly lessen the aes- 
thetic nature of the bracket body 22. 
[0019] The polycrystalline alumina material of the 
body 22 is relatively hard and brittle, and typically has a 
Knoop hardness that is greater than 1200 kg/mm 2 . 
Advantageously, the material of the liner 26 is relatively 
soft compared to the material of the bracket body 22. 
and has a Knoop hardness less than the Knoop hard- 
ness of the body 22. More specifically, the liner 26 has a 
Knoop hardness in the range of 50-1000 kg/mm 2 , and 
more preferably in the range of 100-500 kg/mm 2 . The 
Knoop hardness of the liner 26 is similar to the Knoop 
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hardness of ihe archwire in order to reduce the likeli- 
hood of galling or abrasive wear of the archwire. The 
liner 26 also serves to dissipate localized areas of rela- 
tively high stress concentrations that might otherwise be 
imposed by the archwire on the body 22, thereby reduc- 
ing the likelihood that the body 22 will fracture in use. 
[0020] In one example, an active metal brazing mate- 
rial (Lucanex 721, Lucas-Milhaupt, Inc.) was dispensed 
into a channel of a polycrystalline alumina bracket body, 
and a metallic archwire slot liner having a thickness of 
0.002 in. (0.05 mm) was inserted into the channel. 
Excess brazing material was wiped away and a rectan- 
gular mandrel having cross-sectional dimensions equiv- 
alent to the desired dimensions of the archwire slot was 
inserted into the liner to assist in maintaining the arch- 
wire slot configuration. The asserrfcly of the bracket 
body, liner and mandrel was then placed in a furnace 
and heated to 850°C in an argon atmosphere for 12 
minutes to braze the liner to the ceramic body before 
cooling. In another example, a similar bracket body, liner 
and brazing material were placed in a furnace at 850°C 
under vacuum for 5 minutes. 
[0021 ] The liner 26 places the bracket body 22 under 
compressive forces once the liner 26 is secured to the 
body 22. In this manner, the relatively brittle ceramic 
body 22 is pre-stressed by the liner 26 and the bracket 
20 exhibits superior torque strength in use (i.e., superior 
resistance to fracture as an archwire is twisted about its 
long axis) than what might otherwise be observed. Pre- 
stressing of the bracket body 22 could be carried out 
using a mechanism to place the liner 26 under tension 
as the liner 26 is bonded to the bracket body 22. More 
preferably, however, the bracket body 22 is pre-stressed 
by heating the bracket body 22 and the liner 26 as the 
liner 26 is bonded to the bracket body 22. Upon cooling, 
the greater thermal contraction of the liner 26 relative to 
the bracket body 22 enables the liner 26 to thereafter 
retain the attached body 22 under concession. (The 
difference in thermal contraction is due to the fact that 
the thermal expansion coefficient of the liner 26 is 
greater than the thermal expansion coefficient of the 
bracket body 22.) 

[0022] Another embodiment of the invention is shown 
in Figs. 3 and 4 and includes a bracket 120 (Fig. 3) hav- 
ing a body 122 somewhat similar to the body 22 shown 
in Fig. 2, except that the body 122 has a pair of spaced 
apart gingival tiewings 131 in place of the hook 32. 
Additionally, a liner 126 of the bracket 120 has end por- 
tions 144, 146 that are somewhat different than the end 
portions 44, 46 described in connection with Figs. 1 and 
2. 

[0023] More particularly, a lingual section 1 52 (Figs. 3- 
4) of each of the end portions 144, 146 extends flatly 
over a mesial side 134 and distal side 135 respectively 
of the bracket body 122 in a direction at a non-zero 
angle relation to the longitudinal axis of an archwire slot 
143. However, the end portions 144, 146 each have an 
occlusal section 148 and a gingival section 150 that 



extend parallel to each other in a direction along a 
mesial-distal reference axis and project slightly (e.g., in 
the range of about 0,00254 - 0,0127 cm (.001 -.005 
inch)) past the respective mesial side 134 and distal 
5 side 135 in co-planar relation with an occlusal wall 140 
(Fig. 4) and a gingival wall 142 (Fig. 3) respectively of a 
central portion of the liner 126. The parallel sections 
148, 150 reduce the likelihood of the ceramic body 22 
coming into contact with an archwire received in the slot 
w 143. 

[0024] Fig. 4 is an illustration of the liner 126 alone. 
The liner 126 is made from an initially flat sheet that is 
provided with notches 154 to facilitate bending the 
occlusal wall 140 and the gingival wall 142 relative to a 
is bottom wall 138 to form a substantially rectangular, U- 
shaped configuration in transverse cross-section. 
[0025] The embodiment of the invention that is shown 
in Fig. 5 concerns a bracket 220 having a body 222 sim- 
ilar to the body 122, and a liner 226 received in a chan- 
20 nel of the body 222. The liner 226 is essentially identical 
to the liner 126, except that lingual sections 252 of out- 
wardly extending end portions 244, 246 are coplanar 
with a bottom wall 238 of the liner 226. 
[0026] The bracket 320 that is depicted in Fig 6 
25 includes a body 322 that is similar to the bodies 122 
222. However, the bracket 320 includes a liner assem- 
bly comprised of a mesial liner 325 and a distal liner 
327. The liner assembly is essentially identical to the 
liner 26 depicted in Figs. 1 and 2, except that a section 
so of the central portion of the liner 26 has been removed, 
with the result that the mesial liner 325 is spaced apart 
from the distal liner 327. 

[0027] Fig. 7 is an enlarged, side cross-sectional view 
of the bracket 20 shown in Fig. 2. The bottom wall 38, 
35 occlusal wall 40 and the gingival wall 42 of the liner 26 
are sized to snugly fit within the confines of the channel 
24, and also sized to insure that the archwire slot 43 
complementally receives a rectangular archwire 47 hav- 
ing cross-sectional dimensions of 0,0457 x 0 0635 cm 
*o (0.018x0.025 inch). 

[0028] Fig. 8 is a view somewhat similar to Fig. 7, in 
that the dimensions of a channel 24 of a bracket 20a 
shown in Fig. 8 are identical to the dimensions of the 
channel 24 shown in Fig. 7. Moreover, outer surfaces of 
45 a liner 26a having a bottom wall 38a, an occlusal wall 
40a and a gingival wall 42a are sized to snugly fit within 
the confines of the channel 24. However, the walls 38a. 
40a and 42a of the liner 26a are of a somewhat different 
thickness than the walls 38, 40, 42 of the liner 26 shown 
so in Fig. 7, and are of sufficient thickness such that an 
archwire slot 43a is larger in transverse cross-sectional 
area in comparison to the transverse cross-sectional 
area of the archwire slot 43 shown in Fig. 7. The arch- 
wire slot 43a is sized to complementally receive a rec- 
55 tangular archwire 47a having cross-sectional 
dimensions of 0,0559 x 0,071 1 cm (0.022 x 0.028 inch). 
[0029] Advantageously, and as can be understood by 
reference to Figs. 7 and 8. the use of liners 26, 26a hav- 
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ing walls of differing thicknesses enable the brackets 20, 
20a to be made using identical bracket bodies. The lin- 
ers 26, 26a enable the bodies to snugly receive either of 
the two sizes of rectangular archwires that are currently 
in common use, without the necessity of changing the 
dimensions of the channel 24. In this manner, the chan- 
nel 24 of both brackets 20, 20a may be cut by a dia- 
mond wheel machining process, or molded by an 
injection molding process, and need not be changed for 
either of the illustrated brackets 20, 20a. Instead, the 
dimensions of the liner 26, 26a are selected to compen- 
sate for the differing dimensions of the archwires. Such 
construction may be useful for the manufacturer in 
reducing the different number of ceramic bracket bodies 
necessary for inventory, or alternatively may be useful 
for the orthodontist that desires to replace one liner with 
another as treatment proceeds to accommodate a dif- 
ferently sized archwire without removing the bracket 
body 22 from the tooth. 

[0030] Referring now to Fig. 9, a bracket 420 includes 
a body 422 essentially similar to the body 122, and a 
liner 426 that is received in a channel 424 of the body 
422. The liner 426 is substantially similar to the liner 1 26 
illustrated in Figs. 3 and 4, except that the liner 426 has 
a bottom wall 438 provided with a bucco-labially extend- 
ing protrusion or dimple 456 that is located to one side 
of a central, occlusalgingival reference axis of the 
bracket 420. 

[0031 ] The dimple 456 of the liner 426 contacts a rec- 
tangular archwire 458 that is received in an archwire 
slot 443 of the liner 426, and causes the archwire 458 to 
extend at an angle inclined in the range of 2 to 5 
degrees from a bottom wall 437 of the channel 424. The 
inclination of the archwire 458 enables the latter to 
assist in rotating the tooth attached to the bracket 420 
about the tooth's long axis. Occlusal and gingival sides 
of the archwire 458 flatly contact occlusal and gingival 
inner surfaces of the liner 426, to enable the archwire 
458 to impart tipping or torquing forces when desired to 
the bracket 420 and the associated tooth according to 
the treatment technique known as edgewise therapy. 
[0032] The embodiment of the invention that is illus- 
trated in Fig. 10 concerns a bracket 520 having a body 
522 essentially identical to the body 422. A liner 526. 
however, is somewhat different than the liner 426 in that 
a section of the bottom wall 538 near a mesial side 534 
of the bracket body 522 is folded over itself. The folded- 
over section of the liner 526 as illustrated in Fig. 1 0 func- 
tions essentially similar to the dimple 456 illustrated in 
Fig. 9, inasmuch as both features provide a means for 
enabling an inner, bottom lingually-facing surface 460. 
560 of the bottom walls 438. 538 respectively to be 
located from the bottom lingually-facing channel wall 
437. 537 a distance that varies along the length of the 
archwire slot 443, 543. 

[0033] The bracket 620 illustrated in Fig. 11 has a 
body 622 somewhat similar to the body 122 illustrated in 
Fig. 3. A channel 624 of the body 622 has a rectangular, 



U-shaped configuration in transverse cross-section with 
spaced apart parallel occlusal and gingival walls and a 
bottom wall that is perpendicular to the occlusal and 
gingival walls. 

5 [0034] A liner 626 of the bracket 620 includes a central 
edgewise archwire slot section 662 having parallel 
occlusal and gingival walls 640. 642 for use in the ortho- 
dontic treatment procedure known as edgewise therapy. 
However, the liner 626 also includes mesial and distal 

10 archwire slot relief sections 664a, 664b that provide 
occlusal and gingival archwire relief. The relief sections 
664a. 664b are located on mesial and distal sides 
respectively of the central edgewise archwire slot sec- 
tion 662. 

15 [0035] The configuration of the liner 626 illustrated in 
Fig. 11 advantageously increases the interbracket dis- 
tance and provides other advantages such as described 
in US. Patent No. 4,531 .91 1 . However, inasmuch as the 
channel 624 has essentially straight and parallel walls, 

20 the channel 624 of the bracket body 622 may be readily 
machined or molded, while the more complex configu- 
ration of the edgewise section 662 and the archwire 
relief sections 664 is provided in the metal liner 626 that 
is made, for example, by a metal injection molding proc- 

25 ess or by a metal forming operation. 

[0036] The liner 626 is held in place by means of dou- 
ble-sided pressure sensitive adhesive tape 627. Advan- 
tageously, the tape 627 is received in the space 
provided between the edgewise archwire slot section 

30 662 and the bracket body 622, so that additional mate- 
rial of the bracket body 622 need not be removed to 
accommodate the thickness of the tape 627. Alterna- 
tively, however, the tape 627 may extend from the 
mesial side to the distal side of the bracket body 622. As 

35 another alternative, the liner 626 and the tape 627 
extend only along the length of the parallel walls 640, 
642 and do not substantially extend into the mesial and 
distal archwire slot relief sections 664a, 664b. 
[0037] Fig. 1 2 is a front elevational view of the bracket 

40 20 illustrated in Fig. 2, along with a graphite fixture core 
66 that is received in the archwire slot 43. The graphite 
fixture core 66 retains the liner 26 firmly in place in the 
channel 24 as the bracket 20 is placed, for example, in 
an oven in order to braze the liner 26 to the body 22. 

45 [0038] Fig. 1 3 is an illustration of a bracket 720 having 
a liner 726 made in situ by a metal injection molding 
process. The ceramic bracket 720 is placed within a 
mold assembly 723. and molten metal powder is 
injected under pressure through a channel 725 in the 

50 mold assembly 723 to form the liner 726. 

[0039] Other in situ processes for forming a liner 
include the use of colloidal metal paints (such as Pelco 
Colloidal Silver from Ted Pella, Inc., Redding, CA). col- 
loidal metal paints containing glass for improved adhe- 

55 sion (such as Heraeus silver metallization paste No. 
C1214B, Heraeus, Inc.), active metal brazing materials 
(such as titanium, zirconium or Lucanex 721 . Lucas-Mil- 
haupt, Inc.). molybdenum-manganese brazing materi- 
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als, electroless plating processes (using plating 
materials such as nickel, and optionally followed by con- 
ventional electroplating using nickel, copper, gold, or 
other materials), or vapor phase deposition (such as 
thermal evaporation, sputtering, ion beam deposition, or 
chemical vapor deposition). The selected in situ proc- 
ess prestresses the ceramic bracket body in the manner 
mentioned above. 

[0040] Paints or pastes may be applied to the bracket 
body by dipping an archwire in the paint or paste, and 
then moving the archwire along the channel of the 
bracket body. The archwire slot of the liner may be 
machined after the liner is formed to ensure that the fin- 
ished archwire slot has the proper cross-sectional 
dimensions, although preferably the archwire slot has 
the desired dimensions upon completion of the in situ 
process so that the need for subsequent machining is 
avoided. 



Claims 

1 . An orthodontic bracket comprising a body (22) hav- 
ing an elongated channel (24) and a liner (26) 
received in said channel, said liner (26) having an 
archwire slot (43), characterised by means for 
bonding said liner (26) to said body (22) in such a 
manner, that said liner (26) is in tension and places 
said body (22) under compression. 

2. The bracket of claim 1 f wherein said means com- 
prises a reaction bond. 

3. The bracket of claim 1 , wherein said means com- 
prises a bond carried out using heat. 

4. The bracket of claim 1, wherein said body has a 
mesial side and a distal side and said channel 
extends between said mesial side and said distal 
side, said liner including an end portion with at least 
one section that extends over one of said sides 
along a direction generally parallel to said one side. 

5. The bracket of claim 4, wherein said at least one 
section extends in a lingual direction. 

6. The bracket of claim 4, wherein said at least one 
section extends in an occlusal direction. 

7. The bracket of claim 4, wherein said at least one 
section extends in a gingival direction. 

8. The bracket of claim 4, wherein said end portion 
includes a second section, said second section 
extending beyond said bracket body in a direction 
generally parallel to the longitudinal axis of said 
channel 

9. The bracket of claim 4, wherein said archwire slot 



has a bottom surface and said channel has a bot- 
tom wall, and wherein said surface is located from 
said bottom wall a distance that varies along the 
length of said archwire slot. 

5 

10. The bracket of claim 4, wherein said mesial side 
and said distal side are located on mesial and distal 
extremities respectively of said bracket. 

10 1 1 . The bracket of claim 1 , wherein said channel has a 
bottom lingually-facing wall and said liner has a bot- 
tom lingually-facing surface, said surface being 
located from said bottom wall a distance that varies 
along the length of said archwire slot. 
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1 2. The bracket of claim 1 1 , wherein said liner includes 
a bottom wall having a dimple. 

1 3. The bracket of claim 1 1 , wherein said liner includes 
a bottom wall having a folded over section. 

14. The bracket of claim 11, wherein said liner includes 
an end portion that extends beyond the body in a 
direction along a mesial-distal reference axis. 

15. The bracket of claim 11, wherein said end portion 
includes at least one section that extends in a direc- 
tion generally perpendicular to the longitudinal axis 
of said channel. 

16. The bracket of claim 1, wherein said body has a 
mesial side and a distal side and said channel 
extends between said mesial side and said distal 
side, said liner including an end portion having a 
first section that extends over one of said sides 
along a direction generally parallel to said one of 
said sides, said end portion including a second and 
third section that extend past said one side along a 
direction generally parallel to the longitudinal axis of 
said channel. 

PatentansprOche 

1. Orthodontisches Bracket mit einem KOrper (22), 
der einen langlichen Kanal (24) und eine im Kanal 
aufgenommene AusWeidung (26) aufweist, wobei 
die AusWeidung (26) einen Bogendrahtschlitz (43) 
aufweist, gekennzeichnet durch eine Einrichtung 
zum Binden der AusWeidung (26) an den KOrper 
(22) auf eine solche Weise, daB die AusWeidung 
(26) unter Spannung stent und den KOrper (22) 
unter Druck setzt. 

2. Bracket nach Anspruch 1, wobei die Einrichtung 
eine Reaktionsbindung aufweist. 

3. Bracket nach Anspruch 1, wobei die Einrichtung 
eine Bindung aufweist, die unter Verwendung von 
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distalen Bezugsachse erstreckt. 



4. Bracket nach Anspruch 1, wobei der KOrper eine 
mesiale Seite und eine distale Seite aufweist und 
der Kanal sich zwischen der mesialen Seite und der 
distalen Seite erstreckt, wobei die AusWeidung 
einen Endabschnitt mit mindestens einem 
Abschnitt aufweist, der sich Ober eine der Seiten 
tangs einer Richtung erstreckt, die im allgemeinen 
parallel zu der einen Seite ist. 

5. Bracket nach Anspruch 4, wobei sich der minde- 
stens eine Abschnitt in eine linguale Richtung 
erstreckt. 

6. Bracket nach Anspruch 4, wobei sich der minde- 
stens eine Abschnitt in eine okWusale Richtung 
erstreckt. 

7. Bracket nach Anspruch 4, wobei sich der minde- 
stens eine Abschnitt in eine gingivale Richtung 
erstreckt. 

8. Bracket nach Anspruch 4, wobei der Endabschnitt 
einen zweiten Abschnitt aufweist, wobei der zweite 
Abschnitt sich Ober den Bracketkflrper hinaus in 
eine Richtung erstreckt, die im allgemeinen parallel 
zur longitudinalen Achse des Kanals ist. 

9. Bracket nach Anspruch 4, wobei der Bogendraht- 
schlrtz eine untere Oberfiache aufweist und der 
Kanal eine untere Wand aufweist. und wobei die 
Oberfiache in einem Abstand von der unteren 
Wand angeordnet ist. der langs der Unge des 
Bogendrahtschlitzes variiert. 

10. Bracket nach Anspruch 4, wobei die mesiale Seite 
und die distale Seite an mesialen bzw. distalen 
fluGersten Enden des Brackets angeordnet sind. 

11. Bracket nach Anspruch 1, wobei der Kanal eine 
untere lingual weisende Wand aufweist und die 
AusWeidung eine untere lingual weisende Oberfia- 
che aufweist, wobei die Oberfiache in einem 
Abstand von der unteren Wand angeordnet ist, der 
langs der Lange des Bogendrahtschlitzes variiert. 

12. Bracket nach Anspruch 11. wobei die AusWeidung 
eine untere Wand aufweist die eine Vertiefung auf- 
weist. 

13. Bracket nach Anspruch 11, wobei die AusWeidung 
eine untere Wand aufweist, die einen umgefalzten 
Abschnitt aufweist. 

14. Bracket nach Anspruch 11, wobei die AusWeidung 
einen Endabschnitt aufweist, der sich Ober den K6r- 
per hinaus in eine Richtung langs einer mesial- 



1 5. Bracket nach Anspruch 1 1 , wobei der Endabschnitt 
mindestens einen Abschnitt aufweist. der sich in 
5 eine Richtung erstreckt. die im allgemeinen senk- 
recht zur longitudinalen Achse des Kanals ist. 
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16. Bracket nach Anspruch 1, wobei der KOrper eine 
mesiale Seite und eine distale Seite aufweist, und 
sich der Kanal zwischen der mesialen Seite und der 
distalen Seite erstreckt, wobei die AusWeidung 
einen Endabschnitt aufweist, der einen ersten 
Abschnitt aufweist, der sich Ober eine der Seiten 
langs einer Richtung erstreckt. die im allgemeinen 
parallel zu der einen der Seiten ist, der Endab- 
schnitt einen zweiten und dritten Abschnitt auf- 
weist, die sich Ober die eine Seite langs einer 
Richtung hinaus erstrecken, die im allgemeinen 
parallel zur longitudinalen Achse des Kanals ist. 

Revendlcations 

1. Crochet orthodontique comportant un corps (22) 
pr6sentant un canal allongg (24) et un doublage 
(26) recu dans ledrt canal, (edit doublage (26) pr6- 
sentant une fente (43) pour un fil en forme dare, 
caract6ris6 par des moyens pour Her ledrt doublage 
(26) audit corps (22) de fagon telle que ledrt dou- 
blage (26) soit en traction et place ledit corps (22) 
en compression. 

2. Le crochet de la revendication 1 , dans lequel lesdits 
moyens component une liaison par reaction. 



35 3. Le crochet de la revendication 1 , dans lequel lesdits 
moyens component une liaison executee en chauf- 
fant. 

4. Le crochet de la revendication 1, dans lequel ledit 
40 corps a un cflte irttermediaire entre Tavant et 

I'arriere et un c6te avant et ledit canal s'etend entre 
ledit cdte interm6diaire et ledit cote avant. ledit dou- 
blage comportant une portion d'extremite avec au 
moins une section qui s'etend par dessus I'un des- 
45 dits cotes selon une direction gen6ralement paral- 
lele a ce drt cote, 

5. Le crochet de la revendication 4, dans lequel ladite 
section dont il y a au moins une s'etend en direction 

50 de la langue. 

6. Le crochet de la revendication 4, dans lequel ladite 
section dont il y a au moins une s'6tend en direction 
de rembranchement des mdchoires superieure et 

55 infeneure. 

7. Le crochet de la revendication 4, dans lequel ladite 
section dont il y a au moins une s'6tend en direction 
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des gendves. 

8. Le crochet de la revendication 4, dans lequel ladrte 
portion d'extr6mit6 comporte une seconde section, 
ladite seconde section s'6tendant au-defa dudit s 
corps du crochet selon une direction g6n6ralement 
parall&le k I'axe longitudinal dudit canal. 



troisteme sections qui s'&endent au-defa dudit pre- 
mier c6t6 selon une direction g6n6ralement paral- 
lels k raxe longitudinal dudit canal. 



9. Le crochet de la revendication 4, dans lequel ladite 
fente pour f il en forme d'arc a une surface inferieure 10 
et ledit canal a une paroi inf6rieure et dans lequel 
ladite surface est situ6e k une distance de ladite 
paroi irrf6rieure qui varie le long de la longueur de 
ladite fente pour f il en forme d'arc. 

75 

10. Le crochet de la revendication 4, dans lequel ledit 
c6t6 interm6diaire entre I'avant et I'arrfere et ledit 
c6t6 avant sont respectivement places aux extr6mi- 
t6s interm6diaire entre I'avant et I'arrtere et avant 
dudit crochet. 2 o 

11. Le crochet de la revendication 1, dans lequel ledit 
canal a une paroi inferieure qui fait face k la langue 
et ledit doublage a une surface inf6rieure qui fait 
face k la langue. ladite surface 6tant plac£e k une 25 
distance de ladite paroi interieure qui varie le long 

de la longueur de ladite fente pour le fil en forme 
d'arc. 



1 2. Le crochet de la revendication 1 1 , dans lequel ledit so 
doublage comporte une paroi inferieure pr6sentant 

un bossage. 

1 3. Le crochet de la revendication 1 1 , dans lequel ledit 
doublage comporte une paroi inferieure pr6sentant 35 
une section rabattue. 



14. Le crochet de la revendication 1 1 , dans lequel ledit 
doublage comporte une portion d'extr6mit6 qui 
s'6tend au-defc du corps en direction de I'axe de 40 
r6f6rence, position interm6diaire entre I'avant et 
larrtere - position avant. 

15. Le crochet de la revendication 11, dans lequel 
ladite portion d'extr6mite comporte au moins une 45 
section qui s'6tend selon une direction g6n6rale- 
ment perpendiculaire k I'axe longitudinal dudit 
canal. 



16. Le crochet de la revendication 1, dans lequel ledit so 
corps a un c6t6 interm&jiaire entre I'avant et 
I'arrtere et un cfite avant et ledit canal s'Stend entre 
ledit c«6 interm6diaire et ledit c6t6 avant, ledit dou- 
blage comportant une portion d'extr6mit6 pr6sen- 
tant une premiere section qui s'6tend par dessus le 55 
premier desdits cdtes selon une direction g6n6rale- 
ment paraltele k ce dit premier desdits c$t6s, ladite 
portion d'extr6mit6 comportant une seconde et une 
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